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Bropafi MeiAyHapoAHan KOHthepeHHHH 
OpraHiiaapH OdiieAHHeHHbix HaAMii 
no npHMOHeHHK) aroMHOti aneprHH 
a MHpUhlX AO/lflX 


A/00\u^n5/W2233 

lluuH 


Hi' iio/i/iemMi oryiaiuciiMKi /[o o(|muMaai.Horo coodutciiKn Ha HoHijicpcitUKK 



M.H.ryKap, E.E.KpacTWHa h A.E.neTpoB-GriwpnAOHOB 

OKOpocTb nor;iomeKHfl wohob nwTaieflbHax coneK MSMeHaeiCB c 
onpeflejieHHoM nepHOAWMiHOCTbD He tohlko b oHioreHese pacTeHWfl, ho 
M B TeyeHwe cyTOK (i-5). B pwe caynaeB oTMenaeTCH b cyio^HOM 
HHKfle BToro npoixecca 4epe,^0BaHMe nepMOAOB norHomeHMfl w BUAeJieHKifl 

HOHOB KOpHflUH 5,6,7 npH^MHOK CyTOHHOK paTMWHHOCTM B nOFflO- 
meHHM H BUAeneHMK HOHOB paCTeHMHMH OAHH aBTOpU CMHTaiOT nepMOAHH- 
HOCTB OTTOKa IIJiaCTMHeCKWX BemeCTB H3 HaASeMHUX OpraHOB B KOpHH 
(3,6), Apyrwe - wsMeHeHMe AuxaHHfl KopHe0 (7), TpeiBw - aecooT- 
BeTCTBwe cKopocieM nornouieHHfl wohob h 3 HapyscHoK cpeAU w AantHeii- 
mero wx wcno/ibsoBaHWH b nponeccax cwHiesa (.5). 

CyTO^Hafl nepwoAKHHOCTB odHapyraBaeTCH w b npouecce BHAene- 
HHH MWnepaflbHHx M opraHwqecKHx BeiiiecTB c nacoKO0 pacieHWfi (S-iO), 
npwneM Ha/iw^we ee ciaBBT b cBH3b c cyTOHHbifi phtmom pocia Kopne- 
BOa CMCTeMH (11). 

npH HsyneHHM pwTMOB c KopOTKMMw nepHOAaMM Hawoo/iee «:eJiaTeflb’' 
hoM BBAHeTCfl HeripepHBHafl perwcTpauwH wHieHCMBHOCTW tpMSMOHorime- 
cKoro npouecca, a b o.iyyae OTcyiCTBHH cooTBeTCTByDAWx mbtoaob - 
no BOSMOKHOCTH ooflee uacTan perwcTpauHB. l/IcnoJibsoBaHwe paAWO- 
H30TonHoro H noHflporpatpHuecKoro MeiOAOs aKaHwsa Aa/io hbm bo 3- 
MoicHOCTb perHCTpwpoBaTb norflomeHwe w BHAe/ieHwe hohob kophamh 
pacTeHWii c wHiepBanaMw b I yac, a BUAe^-SHMe ivseueHux ipociijaTOB m 
cyflbipaiOB c nacoicoH - c wHiepBaflaMw b 15 mmhvt. OnuTH npoBOAHHM 
B flaoopaTopww wcKycciBeHHoro KAWMaxa npw peryHwpOBaHww TeMnepa- 
lypHUx M CBBTOBUx ycHOBWii BupaMWBaHHB pacTBHwK, mo noasojiwjio 
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HQM BUflCHHTL pO/Ib BHeUiHHX M BHyTpeHKMX il^aiCTOpOfl B pWTMli4H0CTH 

wayiiaewux npoaeccos. 


MeTojDtMica 


B onuTax HciioflbaoBaflact nmaTe/iLHaB cMecb Kaona c/ieAycmero 
GocxaBa: 



r/;i 

mojih/ji 

Ca(N0j)2 

0,572 

3,50 

KNO3 

0,143 

1,41 


0,143 

1,05 

Kce 

0,074 

0,95 

T-V 

0,143 

1,19 


PacTeHHB BUpauiMBaM b BOAHoa KyAbType npa 'I/10-^/5 KOHueHTpapHH 
OTOM cMecM, CMeHfieMoa 1-2 pasa b He^ieflio. B do/ibuiHHCTBe c/iyqaeB 
HCC/16J[0Ba /in pHTMimHOCTb nor/IOlllGHMB d BU^e/IGHHH MOHOB KaiJ[LIM 
pacieHMeM b oiAe/ibHOCTH, noaiOMy b onui OpaaK pacieHMa c xopoiDO 
pasBHTOM KopHesoa cwcxeMoa, a odteM cocyioB c ncnbiTyeMUMn nma- 
TeabHHjiH pacTBopaMH daa no bobmokhoctm Hedo/ibiiiKM (200-1000 m;i). [jj 
Kaxj^^a onuT npoBOflWJicfl b TeMenne 10-30 qacoB. Bo Bpewa oiiutob 
TGM nepaTypHue yc/iOBMa noAAepiKMBaflHCb nocToaHHuwii, a ocBemeHne 
^^aBaaocb nan HenpepuBHoe (iiiOMMHec4eHTHhie naMiiu MapKH HG-30) hxm 
G ^epeAOBaHneM CBeia m leMHOThi, cooTBeTCTByiomHM cBeiOBOMy pe«M- 
My BbipaiiiHBaHWB pacTeHna ;^o onuxa. 

B onmax HcnoabsoBeaH cfle^yioutue pacTeHHfl: noAco^iHe'jRMK (Ca- 
paTOBCKM 10, BifflMMK i 1646 h/ih }b 6540^, (|)acoflb (CaKca Oea bo- 
^iOKHay, gjh (/uvi'/pcKaa 410, TOiiaTU (Jlymawa n 3 Bcex) n obgc (Moc-* 
xoBCKwa A-3'15h 


IIpM HcaonbsobaHMH paAHoaKTHBHHx MsoTonoB ua I ji nmaTe/ib- 
Horo pacTBopa bhochah: 20-40 mkkiopm (b an^e Na^HPO^ ) 

MM 400-250 MKKDPM (b BM^e Na^SO^ ), Aflfl onpeflo/ieHHfl 

aiCTMBHocTM pacTBopoB npoOw no 0,2 HBH 0,3 UR OpaflH c^Tpoanoa 


noBTopnocTbio. Ohh noMemanHCb b MeTa/iflH'iecKue miaMnoBaHHue yaiuey- 
KM AHaMeipoM 19 MU, Ka j!;ho KOiopMx npeABapMieflbHO noMemaM 
KpyijcKH (pw/ibTpoBa /ibHoa OyMarn Jtna pasHOMGpHoro pacnpe^G/isHKH pac- 
XBOpa no Any ^oiiiS'sKiullpodLi BHcyuiWBajiM, noc/ia ^ero b hmx onpej^e- 


RRRK aKTHBHOGTb HB XOpUOBOM CMexyMKe yCiaHOBKH XWna B. Ho H3Me- 
HGHMfO aKXHBHOCIH npod 33 1 ijac KOHTQKXB pOOXBOpa C KOpHeBOa 
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cwcTeMoH cyAH«w o nornomeHWW wJiit uuAeneHMW (jpociiJaTOB vim cyjibiija*- 

TOB KOpHflMH paCTeHMfl. 

ripH o;i,HOBpeMeHHOM onpeAe^eHww rior^iomeHUB pacieHneM Me^'i.tiy.x 
(poctpaTOB H cyflbqtiaTOB npodbi nMiaieabHoro pacTBopa njjocywTiJBa/m 
j^bbscam! cHa4afla onpeAeiia^iM cyMMapHVio aKTWBHOCTb P h S 
noTOM HaA uaineMKOii c npooofi nowGina^iii weTa/i/n/macKyio njiacTWHKy 
(^Bec 20 Mr/cM^), KOTOpaa BaAeppsafla H3/iyyeH/.e w ^^uib 

MaCTMMHO CHM^aBa aKTMBHOCTb ? B Be/lWyHHy aKTWBHOCTM P BBO- 
pflw GuniapymecKyio nonpasKy na qaciwyHyio saAepucKy MSflyyeuiiH nnac- 
THHKOii. no paSHOCTH OnpeAeBBAM ffKTMBHOCTb 

IIpoOu nacoKM aba onpeAeBeniifl aKTHBUocTW MeyeHHi .(|)OGipaTOB 
H cyAb(l)aTOB coOwpaBM b TaKHe 'see ueiaBBimecKHe ^aineMKM, KaKne 
HcnojibBOBaBMCb ABA npoO nwTaieBbHoro pacTsopa. Jba btofo nocBe 
cpesaHHA HaA3eMH0M 'iacTH pacTeHuii k neHbKaw np^jKpenBABW uepea 
pesHHOBHe TpyOKH KanwBBflpHue cikpoh^hkm, mb KOTOpHx nacoica butg- 
KaBa no KanBAM b MeTaBBHyecKHe naiue^KH, cMGHAeMue yepes onpe^e- 
BGHHbie KHTepBajiu BpGMGHH. IIocBe BUcyuiMBaHHA nacoKH qaujeiiKM no- 
MGiiia flu noA TopuoBUfi c'lemMK aba onpeAsneHMA aKTHSHOCTM npoO. 

B HeKOTOpux cByHaAX, KorAa ooten BUAeBAGMoK nacoKW Oua oueHB 
HedoflbuinM, HcnoBbSOBaaw ApyroM cnocoO cOopa nacoKK. Ha epes 
pacTeHHA HaKBaAUBaBH KpyscoK ^MBbipoBaBbiioK dywarw AnaMGTpoM 18 mm. 
BuASBAiomaflcA nacoKa enuTHBaBacb b btot KpytOK. nepes 15 MUHyi 
cmo^ghhhH nacoKoB KpysoK noMe^aBw b MeTaBBunecKyio MaieyKy (sB^px 
CTOpOHOK, odpaiUGHHOll K CpGSy), 3 Ha cpe3 HaKBaAMSaBH ApyrOM 
KpysoK, 

HpoOu nHTaTGBbHUX pacTBopoB ABA noBAporpaepwMGCKoro onpGAe- 
JIBHHH HHipjaTOB, KaBHA H KaBbHWA OTOnpaBH C ABOMHOK HOBTOpHOCTbiO 
H OO'LGMOM 2 HAM 5 MB, pasOaBBABM AMCTHABSipOBaHHOK BOAOH AO 10 MB. 
saBHBaflii TOByoaoM h xpaHHBH B npoxaaAHOM mgctg ao aHaBwsa. Ilo 
HSMeaeHMK) coAepscaHWA bti^x mdhob b nHTaieabHOiMi pacTBope buc^ii-ith- 
BaBH noraoiHGHwe haw BHAeBeniie hx kophamh. HpoOu nacoKK aba onpe- 
AGBeHMA B HGK HMTpaTOB, KaBMfl H Ka/IbUHA COOwpaBM MepGS KanWBBAp- 
HUM ch(|)oh b MepHue kobOohkh Ha 10 ma, CMGHfleMue qepes uaseAbiii 
'laCs Hacoicys coOpaHHys) sa nac, pasOaEBABM AHCTWBBupOBaHHOM 
BOAOK ao 10 MB H BaBHBaflM TOByOBOM. DO KOHHGHTpaUHH HHTpaTOB; 
KaBM-fl W KaBbHKA B 3TMX IipOdaX BUC'4MTUBaBH KOBH’-ieCTBO 9TMX 

BGinecTB, BHAeAGHHUx c nacoKoM 3a 1 Hac. 
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ToqHocib onpeAe;ieiiiifi MeqeHUx (|)octj[)aT 0 B m cy;ii>ipaTOB b npoOax 
riHTaTenbHoro pacTBopa cocTaB;iH;ia i 2^, a to^hoctb noflflporpa$Hqe- 
CKoro onpeAeneHMfl icaaMH ± 4^, Ka;ibLtMfl ± 10^ u hmtpqtob ± 1 ^, 

Peay/ibiaTH m mx oOcyg^teHMe 

HaMK 6mo npOBeja.eHO .nae cepwH onuxoB. B nepsoK pacieHMB Kax 
AO onbiia, Tax w bo Bpewa onuia naxoAHJiiicb b OAHHaKosux ycjiOBUflx 
MHHepaabHoro nKTeHna h He noABepraHMCb Aono/iHWTeBbHHM BO3;;e0CT- 
BHBM B OnMTHLiB nepHOA* B 9T0K CepHH OnUTOB yCTaHaBJIHBaJlHCb Hop— 
MaHbHhie pHTMu nor/iomeHMfl pasnuqHux hohob h3 nHiaie/ibHoro pacxBopa 
KHOna H HOpwaAbHaB pHTUH^HOCTb B BUA^fleHHM WOHOB c nacoKoK pac- 
TeHHK. Bo BTopoii cepMM onuTOB KopHH pacTeHM« noABepraMGb KpaiKO- 
BpeMeHHblM B03AeKCTBKflM XHUHqeCKHMH UJlll TenHOBUMM pa 3Apaii£MTeJJflMW . 

B 3TMX ooHTax OHJia cAeflOHa nonuiKa ooaoHtm k oObBCHeHUD npH^HH, 
oOycflOBHHBaioinHx pHTMMqHOCTb AeflTe;ibHocTH Kopnea. Pe3yabTaTH 
nepBoH cepwM onuTOB qacTuqHo yise 0nyO;iHK0BaHH { 12 ), noBiowy b 
AobhoH paOoie npHBOAWTCB anuib HeonyOnMKOBaHHiii0 3KcnepHMeHTaflbHH0 
MaiepHaJi h ocuoBHue bhboau no nepBoK cepHH onnioB. PesyabTaTU 
Biopo0 cepMM paccMaxpHBaiOTCB (3o;iee nonao. 

PHTMHqHOCTb norflOUieHMfl MOHOB KOPHBMH H BHAOflOHHfl MX C 113- 
_COKO0 y DacTeHn0 , HaxoAflAHXCH Ha nMTaieflbHoa cMecH Kaona 

AaaflHB cyTO4HO0 AwaaMHKw nornomeHHa wohob pasanaHauH pac- 
TeHWBMH noKasaa, hto ^lOMy npoueccy npacy^a pHTMamiocTb c nepao- 
Aou, BaamiTeflbHO Meabuie cyioK. B TeqeHae cyxoK OTMeqeao 4-6 ne- 
paoAOB B norflomeawH (poc^axOB, cy/ib(paTDBj aaipaTOB, k^km h Kaat- 
HHH. KattAtifi nepHOA BKAioqaeT oahh uaKCMMya k oamh MHHWMyu, npaaeid 
nocAeAHHflt npeAcxaBflaeT cooofi: h/ih cflaooe noraoineHne mah BUAeAeane 

MOHOB KOpHflMM B HapyKHUK paCTBOp (pMC.I-6). JlaASe HeOOXOAHMO 
dUAo yciaaoBHTb, BAMaei ah ho phtm norAomeHaa hohob kophhmh 
CBeiOBOfi peiKHM BupaiUHBaaHA pacTeanM. OnuxH npoBOAMAH c hoacoa- 
aeaHHKOu h (|)acdabiOj onpeAeAHAH pHTMwqHocxb norAomenwA Meqeaux 
4)OC(paTOB sxHJHK pacxeHMaMH. IIOACOAHeqHHK BHpaiuHBaAH Ha 42-qacoBOu 
AHe H npa nenpepHBHOM ocBemeanw, B oahom onuie $acoAb BupamuBa- 
AH npia peACHnax; i) i2 qacoB CBexa +i2 qacoB xeMaoiiJ ; 2 ) 16 qacoB 
csexa + 8 qacoB xeMaoxu. J3 ApyroM onfcixe (pacoflb BupaiUMBaAM npn 
cAeAyaiiiMx peTOMax: -I) 6 aacoB cBeia + 6 aacoB xeMHOXH; 2 ) 12 aa- 
COB csexa 12 qacoa xeMHoxH; 3; 24 qaca csexa + 24 qaca xeMHOTti. 
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Fesy/ibxaThi otmx onbiTOB no3Bo;iflioT cAejiaib buboa, hto cseio- 
boM pe«Hii BupaiUKaaHMfl pacTeHH0 He B/infleT na phtmh^hoctb nornome- 

HHfl (pOCCpaTOB nO^,CO/lHe4HHKOM W (paCO/lbK). KaiC BMAHO H3 pHCyHKOB 
1-3, Ha KOTopHX npeACTaBfleHa nacTb aqhhux 9thx ohutob, xapaKiep 
KpidBbix norflomeHMH (|)0C(|)aT0B ^aco/ibio w noACO^HeqHWKOu ooxpaHHJicH 
OAHHaKOBHM HpH BCBX CBeTOBUX peMUaX. 

GymecTBeHHbiM oopaaoM He CKasiiBaeicH cBeiOBOlS peisHu h na 
PHTMWHHOCTH norBOilieHMfl KOpHHMH HHipaiOB, KaJIHfl H KanbUHfl, Ha HTO 
yKasbiBaioT aauiw AaHHHe no TouaiaM, BupameHHbiM wa 12 - w 16-yaco- 
BOM jtHe (12). Moi:ho jihiub oiMexHTb, mo TOMaiu Ha xjihhhom ah© 
MMeaw doflbinyio au^;IWTy;^y KoneOaHMH b Koaimecxse nor/iOiueHHUx wohob 
B pasHbie 4acu cyioK h MOHbniyio paBHOMepHOcib nepwo^iOB. 

TaKHM oOpaaoM, see wsy^enHue HaMW mohu nor/ioiiiaflncb pacxe- 
HKfiiiH c onpeAeHOHHOii pHTMMqHOCTbio, He saBHCBineK OT BHeuiHHX qpaK~ 
TOpOB M HMeDUteii nepuoA b HecKO/ibKO qaeoB. IIoAoOHaa pMTMwqHOCTb 
oOHapy«eHa pbaom asTopoB h Apyrax tpasMO/iorHqecKHx iipoueccoB: 
(pOTOCMHxeaa (,13-16 h ApO, TpaHcnHpauwH (^13,17,18), AHxaHMH (19) 
H Ap. 

PwxMHqHocxfa c nepHOAOu b HecKO/ibKO nacoB He Moxei Putb 
oObHCHeHa OHToreHeTwqecKMM h (pMBoreHexaqecKsiM npacnocoOneHMeM 
pacxeHHil k ycJiOBHHM BHeiuHeH cpeAH, nocKO/ibKy hm oamh ipaxxop 
cpeAH He MSMeHfleicB c iaK02 nepHOAHHHOcxb©, kqk yKasaHHue (pHSHO- 
/lorwqecKHe npoueccH. Mu nonaraeM, qxo npMqaHO® xaKoK BHyxpeHHe 
O0yCAOBJieHH02 pMXHMqHOCTK BBAfleXCB AByX(pa3HU2 XapaKXep (BQSOy- 
«AeHHe - xopuoxeHHe) oiBexHux peaKuwa opraHM3Ma Ha jifodue pasApa- 
■KeHHfl: BHyipeHHKe h BHeinHwe, npepuBwcxue m HenpepUBHue. Enaro- 
Aapfl pe(|)paKxopHOMy nepHOAy, bo BpeMH Koioporo XKaHH w opranu 
pacxeHHfl He chocoOhu pearwpoBaxb na pasApaiseHHe, nepwoAU wx 

BOsdyEAeHHfl saKOHOMepHO cMeHHioicB nepHOAauH xopMoieHWB, bcjiba- 
ciBMe qero xeqeHMe ^HSHonorHqecKoro npouecoa npwodpexaex nyAb- 
cwpyDiUHH, pHXMHqecKHM xapaKiep. Kax oyAex noxasaHO HMu:e, xaKoe 
npeAnoflOTKeHHe b odineM noATBepiAaeiCH HauMMW wccAeAOBaHHBMH. 

CpaBHWxeABHoe wayqeHFe pasApanciiMocxH y imboxhux h pacxeHH2 
B xeqeHwe nocneAHero cioflexMA no3BOflw/io ycxaHOBwib rnydoKwe 
qepxu cxoAGXBa b sxom oxKoiueHMH uesAy ABywH uapoiBauH «hbo2 
npHpOAia (20), Bee PAaBHeKinHe xaqecxBeHHue m KOXwqecxBeHHue aaKO- 
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HOMBpHOCTH B pSaKUWaX HB pQS^tpaiiCeHlIil OKaShlBaiOTCfl OOmHMM IH- 
BOTHblX H paCTHie/IbHHX OOteKTOB (OAHOTHIIHbie KS ’-leCTBeHHUe peaKUMH 
TSMBOTHOfl M paCTMTe/ILHOa npOTOn/ia3MH Ha ijHBMqeCKWe H XHMMMeCKMe 
pas^lpaxeHHfl ; nopor pas^ipaKeHMa ; koah^octbo paa^pancenHa ; Pho- 
aaeKTpH^ecKne tokh; (pasu BosdyxaeHHfl; nadHflbHocTb a xpoHOKcwa 
M T.nJ. noBTOwy MU cqwTaeM Bnonue npaaouepHLiMH Aa/ibHe0uiHe noHc- 
KH euie donee rnyooKwx uepi cxo^tCTsa Mes^y pasApainuocTbD xhbot- 
Hbix H pacieHKa. 

Hohh MHHepajibHux conefi eme co speMeH PMHrepa, Jleda a Ocxep- 
rayxa cumaiOTca perynaxopaMH KoanoHflHo-xHunqecKoro h (pyuKUHouanb- 
Horo cocTOBHHfl MBOTHbix M pacTHTenbHux TKaHeK. JIdOoK (pHSHonorw- 
qecKHii npoaecc y khbothux a pacTeHHK Hopwa/ibHO npoTeKaex TonbKO 
npn onpeAeneHHUx hohhux cooTHOoieHHHX bo BHetuHea u BHyipeHHea 
cpe^te. 9neKTpimecKafl no/iapHOCTB xwbothux h pacTwie/ibHux iKanea 
onpe^e/iaeTca, no-BH;iMMOMy, b ochobhom pacnpe^p"eHM8M b hhx mohob. 
Jlo CHX nop uawdonee paspadoiaHHoa aBjiBeTca noHHaa Teopua bo 3- 
dys^eHMa, ochobu Koiopoa du/m ^aau ^a^OB^ 0 M, HepucTOM h Jlasape- 
BUM. Bee 3T0 rOBOpHT 0 TOM, UTO HOHHUa 000133 paCTHieflbHUX Kfle- 
TOK, TKanea h opraaoB flonxen HMexb peiuacmee SHaqeHwe am hx 
$ yHKawoHanbiioro coctohhmb h «H3HeAeaTeflbH0CTM. Oahoko ao chx nop 
B (pHBHonorMH pacTeHH0 3T0My npHAaeTCB HecpaBHeHHO weHbiuee SHaqe- 
HHe, iieM B (|)H3HO/IOrHH UCHBOTHUX, HGCMOTpa Ha OaeCTamne padOTU 
OcieprayTa, XoflO^tHoro (21) a ^p. (22, 23) no aHTaroHKSMy hohob 
H (pHSHonornqecKoa ypaBHOBeiueHHOCTM nHiaTenbHUx pacTBopoB pa 
pacTeHHM, B 9THX padoTax dunw yciaHOBneHU ^pesButiaaHO BaicHue 
CTaTHyecKwe saKOHouepHOCTK aoHHoro cocTasa pacTBopoB, ero B/ina- 
HHa Ha ypoTxaa h t.a*, ho cymnocib AeHciBHa mohob Ha caMyio npo- 
Ton/iasMy H3y4aBacb n ipaKTOBa/iacb wcK/iiomiTeflbHO c ko/i/iohpo-xh-- 
UMHecKoa ToqKM 3peHHa. OpaKo MHorwe ipaKTU He yK/iaAUBanHCb b 
9TM npe^cxaB/ieHMa, OcodeHHO nopasuxe/ibHUMH OuaM yexaHOBneHHue 
M93na H KaapKOM (23) dHcxpue HSMeneHUB "eMKocxn nornomeHna" 
npoTon/iasMbi b oxHoiueHHW xanbUHa npH paaawqHUx ee pasApaiceHHax 
(;ienaa3MoaH3, aneKipH^ecKHa xok, peKTrenoBu h ynbTpa(|)HoneTOBue 
nyqK h ap.).* To ae Hadaepaw TpydeaKOsa h PynqeBa (24) no;i 
BJiHHHHeM aBOKpacHieneri. KpynHeauiHa coBexcKHM (pHSHoaor Jl.A.CadH- 
HHH iiHcaa no OTOiiy noBoayj "Ceayac e,HBa aw mokho no^oaxw k oOb- 
flCHeuMio MexaHH3Ma gioM saBMcnMocTU euKOCTM noraoineHMB npoxonaas- 
Mu ox XHSHeaeaxeabHOCTH KnexKM" (23, crp.76). 


i 
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OAHaivO eme b 1902-1904 rr. OBepxoH yciaHOBw;], mo nwaoTHue 
TKaHH npH B03C)yi:AeHMH Bujj.eaflioT b upeAy mohu Kartwa m ii;ocipopEioM 
KMOEioTH M norjiomaajT hohh naTpuH m xnopa. C lex nop sto HB/ieawe 
Oh;io MHoroKpaTHO noATBepiAeno ho caiiux pas/miiHux raaoTKHx odBeic- 
Tax, BuBa ycTaHOBaena odpaTHMOcib btoto iipouecca, T.e. noraome- 

HHG HOHOB KeaMfl W (j[)OC4lOpHOM KHCJIOTfcl M BHAeaeHWG MOHOB HaTpWfl H 

Xiiopa npw nepexoAe yKanefi b cocTOBHne noKOB» 3 to EiBXieHKe noflyyw- 
Jio B odmeK (|)H3MOflorm! HasBaHwe "HOHHoro Hacoca" (25,26), 

.iBfleHHe, cxoAHoe c ''noHHbiM HacocoM", Cluao odHapyuceHo uaMH 
ripH oAHJBpoAjeHHOM aHa«H3e noraouieHWfl Kanm t Ka;ibpHfl lOMaiaMM, 
noAcoaHequH.xoM m (pacoabio. Y ecex pacTeHHfi aaoaDAaaacb sepica^ib- 
HOCTb KpHBUx norfloineKWfl Kanm h KanbiiHB, ive. bo BpeMS nornome- 
HHB KajiMfl H3 KopHeil BHAeflfleTCfl KaflbitMfl, a BO Bpewfl norjioineaM 
KaAbUHfl - BUAe/ifleTCfl KaEmM (pHc.5). npOTiiBono^[O 2 cnH 0 xoa kdmbux 
norfloiiioHMs Ka^Kfl w Ka/ibUMH coxpaHBBCH npH pasBH’^HHX TeMnepaiy- 
pax nwTaTeJibHoro pacxBopa, kok noKasaa onui c noAcojiHe^atiKOM. 
PacTeHHB nepeHOCM/iH b cserae nuTaTeflbHbie pacTBopn b pasniinHOK 
TeMnepaiypoa; 5-10, 15-18 , 25 m 35°. 3tw TeMnepaiypu pacxBopoB 
noAHepTOBajiH AaJiee 3 Teyeawe Bcero onHxa, A/inBineroca 10 qacOB. 
Teiinepaiypa BosAyxa Bcex pacTaaHM 6una 25°. PasyiibTaTH onu- 
xa noKasa/iH, m’o npa Bcex xeMnepaxypax naxaTeJibHoro pacxBopa 
coxpaHaexcfl sepKajibaocib xpKBUx noraoiiieHMB KaJiHs h KaJibunn 

(pHC.7). 

Jlaa k cyab^EaxoB noAOdaoro BBJieHHa homm hb odnapyK 

HO, y OAHWX pacxeHMM HadfliOAajiacb 3epKa;ibH0CTb, y Apyrux napa/i- 
flenbHOCTb, y xpexbwx - b oahh M'acbi aaOBSAaflacb sepica.ibHocxb, 
a 3 Apyriie napan/ieabHOCTb Kpasux norriOmeuwB ^ocu-’Otob h cy.'ib(ija- 
TOB (pac,4), 

Pas/iH^HB MSTiCAy KaxaoHaMH H aHwoaaMK oxMe’-ieHH hbmh h npw 
aHaBH3e pHXMa BHAe/ieHMB vix c nacoKoii pacxeHMri. BuAejieHwe q)ocq)a- 
XOB M cyEibipaxOB c riacoKoii noAao;iHeu.HMKa , tpacojui w TOuaiOB Hweex 
cyxoM'Hyo nepHOAH^HocxB c MaKCWfjsyMOM b AHeBaue ^acbi h WMHKMyMOM 
B HoqHbie (pMC.8). B noAaqe Ka;iKB w icaBbUMfl c nacoKOK HaOjisOAaex- 
c.T 2-3 MaKCHMyMa h MMHHMyiia b xeueHMe cyxoK, npwweM waKcwMyMH 

B iioAa'He Ka.aKB K saABi^iiiH He coBnaA3®T BO BpeMeni-i . 

IIpK B3BTHH npoC nacoKM aepes Ka’-siAiie 15 MHHyx oc5Hapyc;i-'i/iac..b 
apKO BHpaieHHafl nyiibcaawH b noAa^e MeneHux foci's xob m cy/ibi|)B.TOB 
(apOAOB5KHTeflbHOcxb nepMOAa - 30-60 MWHyx). AHaBornaKoe fiE.TeHiie 
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Had/no^a/iocB Haww m npM Hcc;ie;iOBaHiiM cKOpociH "nflaqa" pacieHHM (12). 

C/iejtOBaTe/ibHO, noAaqa boah h MHHepaflbHHx BeuteciB c nacoicog 
pacieHHfi HMeeT HMny/iBCHyiD pHTMwqHOCTi. c Hedo/ibiDo0 aMn;iHTy;;oii h 
iiopoTAHM nepHOAOM HapBAy c cyToqHOM nepHOAn^HOCTbio (pMc.9), IIo- 
AodHaB HMny;ii,CHafl pwiMimHOCTb oTiie^eHa psAOM asTopoB a Anfl*Apy- 
TMX (i)H3MOflorHqecMX npoueccoB (15,27-32). OduMHo npw oOiacHeHaa 
npnqHHH TaKofi nyabcamiH aBTopu ccbiaaiOTca na pHTMnqH0CTB Apyroro 
npoiiecca, ho bto He peuiaeT Bonpoca. Mu cqmaew, qio toabko c no- 
smuhK yqeHHfl 0 pasApancMMocTM pacTeHMli motkhc npaBM/iBHO odbacHUTb 
ny/ibcMpyaiUHM xapaKiep 4)W3MO;ioriiqecKMx npoaeccoB (nepHOAwqecKoe 
H3MeHeHHe leKymero iJiyHKUMOHaBbHoro coctobhuh pacTHie/iBHux TKaaeii). 

PHTMHqHOCIb nOTBOmeHHfl KOHOB KOpHflMM H BH;teJieHHB HX C 

nacoKoM pacieHHfi npM paaaHqHOM cooTHOiueHHH oAHOsaBe hthux 

M AByBaneHTHux KaTHOHOs B nHTaie/ibHOM pacTBope 

B (J)M3H0B0rHM MBOTHUX XOpOUIO H3BeCTeH TBE HaSUBaeiiUfi 3aK0H 

Jleda, KOTopua HBflBeTCB odooi^eHHeM nccflej:^0BaHwfi no BosOyAHMOCTii 
MbIDI^ B pacTBOpax pasBMqHUx cofleK. Cor/iacHo 3T0My saKony, b03- 
dyAMMOCTB MKUI^^ SaBHCHT OT OTHOIfleHHB KOK^eHTpa^H^^ OAHOBLeHTHbIX 
M ABysa JiaHTHHX KaiHOHOBJ QCIIVI 3T0 OTHOIlI6HHe BOSpaCTaGT, BOSdyAM— 
uocTb Mumiiu yBe/iHqHBaeicfl, ec/m OTHoiiieHwe yMeHbiuaeTCfl, to bo 3 - 
dyAHMocTB naAaei. ilaJibHefloiHe Hcc/ie^OBaHHa noKasaM rawpoKyD npw- 
JIOXMMOCTB 3aK0Ha Jidda K flBneHHHM paSApaEHMOCTH IHBOTHHX TKaneK. 

PacTMienbHHe TxaHH AaioT cxoAHyio peaKUHio aa OAHosa/ieHTHue 
H ABysaneHTHHe KaTWOHu. PaOoTaMH H.P.XoAOAHoro (21) du^o ycTa- 
HOB/ieHO, qio OAHOBaaeHTHue KaraoHH noAaB;iafOT peaKUHio Kopnefi ea 
reoTponnqecKHe paBApaseHtia, 3 to AewciBHe OAHosafleHTHHx KaiHOHOB 
He0TpanM3yeTCB npHdasneHMeM AByBaneHTHUx xaTWOHOB, ocodeRHO 
Ka/IbpMB. MCXOAfl H3 3TOrO, HaM KaSaAOCb HHTepeCHUU HSyxiHTb Bflwa- 
HHe paSflHqHOrO COOTHOmeHHfl OAHOBaAeHTHUX H AByBaneHTHblX KaiHOHOB 
B nmaTeabHOM pacisope Ha pnTMnqH0CTfc nornomatoiHeM w Bbip^e/iHTe^b- 

HO0 ^ieHTeAbHOCTW KOpHOM. 

Mbi B CBOHX oiiUTax Hcno/ib30BaAH nMiaxeiibHue pacTBopH, coAsp— 
lamwe B paSAHqHUX COOIHOIUeHMHX KaXHOHU Ka/IKH, aHMOHHH H KaamwH. 
KoHiponeM duna nMTaienbHaH cMecb KHona (1/5 Hopwu no KOHnenipa- 
UHW). Bee onHTHHe paciBOpM coAepsann OAHHaKOBHe Ko/mqecTaa 
aSOTHOKWC/lOrO aMMOHHH C0>6 WOJlh/jl ) H (|jOC(|)OpHOKHC;iOrO aMMOHMa 
(0,2 MMOAb/A), B BMAe KOTOpUX BHOCH/IH OAMHaKOBOe C KOHipOAeM 
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KOfluqecTBo aaoia m (ji)oc(|)opa. Paanue OTHonieHWfi OAHOBafleHTHHx m 

.HByBa JIBHTHbIX KaiHOHOB B OnUTHHX CMeCflX C 03 J^aBa/IM BFIGC 6 HM 6 M pa 3 /lM^- 
Hux KoaimecTB xnopHCToro Ka/iwB m xnopHCToro KaatitHH (laO/i. I). 

TacS/iHua i 


CxeMa onaTa 


.Jmo;ib, Ha I - 

a pacTBopa 

coflGa 

BMMO- Kce 

HUB 

CaCEg 

0,8 1,0 

0 

0,8 0,8 

0,2 

0,8 0,5 

0,5 

0,8 0,2 

0,8 

o 

CO 

o 

1,0 


Ka;iM0 + aMMOHM0 

Ka;!Bi(ii0 


1 u,a i,o 0 oo 

2 0,8 0,8 0,2 8,0 

3. 0,8 0,5 0,5 2,6 

4 0,8 0,2 0,8 i,25 

5 [ 0,8 0 1,0 0,8 

KOHipO^B - \~^ - 

OnuTHLiMH pacieHHBMH duflw $aco/ii> H no^icoflHemiHK, BupameaHue 
npe^tBapmeaBHo Ha nHTaTeabHoa CMecM Kaona ; noBTopaocTb onuTa - 
ipoeKpaiHafl. Hccjia^oBa/iii nor/iojiieHne kophbmm m bu^gjighm© c naco- 
KO0 Me^eHHX ?)0C$aT0B, Ka/IMfl M KanbllMH. B OCTaflbHOM MeiOflHKa pa- 
doTu dufla laKaa le, Kax m b nepsofi cepMH onuTOB. 

OnuTu noKasa/iM, ^ito npa scex cooTHomQHHBx o^HOBa/ieHTHux 
H flflyBaJIGHTHHX KaTHOHOB B nHTaTeflBHUX paCTBOpaX COXpaHfl/IOCB 

qepeAOBaHHe nor«omeHHfl m BiaefleHHfl kophbmh MeqeHoro (Joc^opa. 
O^lHaKO npH n3dbiTKe OAHOBaneHiHHx KaiwoHOB (BapwaHTu 1-3^ HaO;iE3;i6- 
/locb yBe/iimGHHG aMUBHTy^^bi KoaedaHuM b KO/iimGCTBG nor/iomeHHoro 
MG^ieHoro ijioc^opa b OTAeflbHHe qa.cu cyioK h ocoOghho ycwneHKG bh- 
;iG/mTeflbHoa $yHK4 HM kophgK (pnc.IO). B pGsy^biaTG pacTGHHfl sthx 
B apwaHTOB norflomajiH sa cyiKH m 3 nHiaxe^bHux paciBopOB wenbiiiG 
$oc(paTOB, qeM KOHxpoabHHe paciGHM. Ho^ioOhug pesyabiaTH dHJiii 
no;iyqeHu k b flpyroM onuie, fag paciGHHB ^acona noAseprajisi aHa^w- 
3y Ha paAHoaKTKBHOCTb noc«e 46 qacoB npedUBaHwa ax Ha onuiHHx 
paCTBOpaX H KOHTpO/IBHOS CM6C11 C HG^GHfalM $OCl|)OpOM. B Kax^OM BB” 

paaHTe du/io no 15 pacTeHMS, pacqneHGHHux bo speuB yOopxH na 
OTAefiBHiiG opraHH; Kopaa, n/iacTMHKH /lacibGB, qepGiSKii a CTeO/iii. 
Aetmbhocib onpGAG/ifliiiacb b HaBGCxax BOS^yuiHB'-cyxoro MaiGOHajia 
(100 Mr; c TpoiiHolJ noBiopHocTbio. PesyntiaTbi no^TBepaHM buboa 
oO oc /la O/I0HHOM nor/ioiH6HHH (pacojibio Me^oHoro ^octjpopa m 3 nuTais^b- 
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Hbix paCTBOpOB, HMeiOlUHX W3t5h!T0K OAHOBafleUTHtJX KaT'IOHOB {'saOn.Z). 

TaO/iHUa 2 

HaKonneHMe weieHoro ?)oc(iJopa ^jaco/iBio sa 46 'lacoB 
npeObiBaHKB aa nHTaie/iBHux pacTBjpax c pasHHM cootho- 
ineHHeM o^tHOBafleHTHtix h ^^ByaaneHTHyx KaiMOHOB (b % ot 

KOHXpO/Iflj 


BapwaH- 

xa 

K + NHx, 

Ca 

llflaCTMHKH 

HHCTbeB 


KopHH 

Bee pacxe- 
Hwe 

1 

00 

55,1 

65,8 

48,1 

52,0 

2 

8,0 

69,4 

77,2 

60,0 

64,5 

3 

2,6 

85,3 

83,1 

77,6 

80,4 

4 

1,25 

84,6 

83,3 

88,1 

86,6 

5 

0,8 

82,5 

105,4 

87,9 

88,1 


norflouiGHHe KajiHB H Ka/iLUM H3 nmaTe/iBHbix pacTBOpOB c pas- 
HHM COOTHOniBHHeM OJHHOBa JieHTHblX H AByBa/IOHTHUX KaTMOHOB HSywaflOCb 

B onuTe c no^^cojiHe^HHKOM, Onux noxasaB, mo He to/ibko (iJOcipaxH, 

HO H Ka/in0 n/ioxo noriiomaeTCB pacieHHaKw npn cicyicTBHH ;iByBa;ieHT- 
HLix KaxHoaoB B nmaxe/iBHOM paciBope. SaiieHa ^aciH Ka/ma na Ka/iB- 
UH0 (BapHBHXH 2 - 4 :) noflOTOxe/ibHO CKasHBacacb Ha nor/iomeHHM pacie- 
HHBMH Ka/infl, HeoOxoflWMo HO jt’iepKHyib , mo BO Bcex c.’iy'iaax coxpa- 
HB/iocb ^epe^oBaHHe nornomeHM h BLwe;ieHHB KaflMfl eophhmh, xoxa h 
c MeHbineH paBHOMepHocxbS) b ^awHe nepHOAOB h aMn/iniyAe KoaedaHMH 
npH HeypaBHOBeiueHHHX paciBopax no cpaBHeHHio c ypaBHOBeineHHUMM. 

B BapnaHTe 5, b KoiopoM nwTaie/ibHUM pacxBop nepBOHaia^bHO He 
coAepi:a/i xa/iHB, HaOxfo^^anocL cn/ibHoe Bu^^e/ieHne ero hb KopHeJt 
pacieHMM B nepBtiK nac oniixa, nocne nero coflep^aHwe KaflWB b pacx- 
Bope xo yBenimuBaaocb, to yMenbiua/iocb BC/iejiciBHe oopaxHoro nor/io- 
iiteHMH H BUAe/ieHHfl. B nHTaxeBbuoM pacxBope Oes Ka/ibuiiifl (BapwaHi 1 ) 
ooHapyaWsaHHCb nepes Kai:;^He 5-6 mbcob HeOo/ibiiine xonimeciBa 
Ka/ibUHB 3 a cqex nepno^imecKoru BUAefleHHB hx h 3 KopHefi. Bu^e/ieH- 
HHii Ka/ibHMH dHcxpo nor/iomancH bhobb, h b xeyeHiie HecKo/ibKHx 
^acoB ero npHcyxciBwe b pacxBope He odHapysKBajiocb 5 Aa/iee onaib 
noBBfl/iflOJb Hedonbuioe xo/iMqecxBO Ka.ibiiHH b paciBope h T.J^.TaKKM 
oOpasoM, H B j^aHHOM c/iyme nepnoAH SHAeneHna xa/ibnHB h3 KopHew 
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HucTyiiajiH c onpejieaeHHoH pwiMw^iHOCTbio. 

CflejtOBaTeflbHO, noA BflMBHHeM laicoro xMMHwecKoro paBApaxme- 
Jia, KBKHM HBJifleTCfl HeypaBHOBeiUGHHuM nuTaTe/ibHuH pacTBop c mbOut- 
KOM OAHOBafleHTHUx KaTHOHOB, ycwBHBaeTCfl BUAeaaTeJibHaa ^yHKUHfl 
KopHeB no OTHOieHHK) K $oc(J)aTau h KaflHD, B peayBbTaie 4ero cyMMap- 
Hoe nornoneHHe bthx hohob aa cyiKH pesKo coKpauiaeiCfl. OABaxo 
pHTJiimHocTb npoueccQ nornoiueHaB a BUAe^eHaa aoHOB KopHiuia coxpa- 
HBOTCfl npa Bcex cooTHonieHBfix OAHOflaneHiHux a AByBaaenTHHx aaiao- 
HOB fl nHTaTe;ibHOM paciBOpe. 

AHa^HS nacoKH pacxeHafl btoS cepaa onuiOB ua coAep^icaHae 
Me'ieHoro $oc$opa, Ka/iafl a Kaabnaa Aaa peayabTaTU, Bnoflae coraa- 
cyioinaecB c ashhuuh no noraomeHHD bihx bohob kophbmb. Ilpa asOuTae 
HOHOB KajiHfl M aMMOHHfl B nHiaieabKux pacTBopax peaxo ocaaOaaeTca 
BUAe/ieHHe ({)OC(j[)aTOB a icaaaa c nacoicoa pacTeHaH (pac .11-13). Pac- 
TeHBfl BapnaHTOB 1-3 coAepicaaa b nacoae sHaMaieabHO MGHbme $oc- 
$aTOB a KattHii no cpaBHeHao c pacTeHHHiiM Apyrax BapaaHTPB, ocoOeH- 
Ho B AHOBHue yacu, CyxoBHua pam noAa^H ^oc^aiOB c nacoKoK pco- 
xenaS, BpKO BHpaieHHUfi npa HopuaabHOu cooxHomeHan OAHOBaaeaxHux 
H AByBBJieHTHbix xaTBOHOB B naTaTe;ibHOfi cpeAe (xoHxpoflb a BapaaHiu 

4 a 5), Hapyma/icfl npa asduiKe ebaba a aMuoHHH b paciBopax 
(BapaaHTH 1-3). y noAcoAHe^HHEa odeAHeHae nacoEH ^oc^axaMH noA 

^ BAHAHHeM HoypaflHOBeiaeHHoro pacxBopa HaciynaAO b caMou Ha^aAe 
onHia Cpac.Il), y $acoAa - bo siopyc noAOBany cyxoK (pac.I2). 

OiI8Hb KHTepeCHiJM ABAHeTCfl TOT ^TO npH HaAHMHB B IlH- 

xaxeflbHoS cueca toabeo oAHOBaAeaiHUx EaiaoBOB ebjibh a aMHOHaa 
(BapaaHT I) b nacoEe noAcoAHe^HBEa a ^acoAH coAopiaAocb MeHbie 
KaAHA, ^eu npa oicyxcTBaa ebaha b naxaieAbHoa cpeAe (BapaaHX 5). 
CAeAOBaxeflbHO, Kaaafi, panee BanaceHHua kophamb npa npeABapaxeAb- 
HOH BupamHBBHHK pacTeHaS Ha citeca Knona, ay^nie BbaeAHeica c naco- 
KoS pacxeHHa, AHineHHux EaAaa b aapyxcHOM paciBope, ho HaxoAAinaxca 
Ha ypaBHOBeuieHHOM naTaxeAbHou pacTBope, Hen c nacoEo2 pacxeHaS, 
HaxoAAiitHxoA Ha HeypaBHOBemeHHOM pacxBope, xota du a coAepjcamaM 

5 H3dUTK8 HOHH KdAHA (paC. 13). 

BHAeAeHHe KaAbnaa c nacoEoK pacieHaSt dHAO HaadoAbuiaM b 
BapaaHTe 3,T.e. npa oAHospeMeHHOM npacyiciBaa b naxaieAbHOM pacx- 
BOpe HOHOB KaAHA H EBAbAHH. KBE OXCyXCTBHe EaAbLlHA B nHXaxeAbHOM 
pacxBope (sapHaHT 1), xas a oxcyxcxBae kbaha (BapwaHT 5) CKasu- 
BaAOCb OTpHuaxeAbHO Ha coAepEanaa KaALitaa b nacoKe noACOAHe^HHKa 

M (|)acoAH (pac.I4). 
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CJie;(OBaTeiiiiHO y npw iiouenieHHii icopHeB b HeypaBHOBemeHHue na- 
TaTe;ii.Hue paciBopu c HadUTKOM KaiaoHOB KanHH u aMuoHHfl pacTeHHfi 
peampycT He kbk npocTue ocMOTH4ecKMe hah KO/i/ioilAHO-xnuHqecKHe 
CHCTeMu. HecMoipa aa HsdHTOK KasHfl b HapysHou pacTBope, norflome- 
Hwe ero kophhuh nomH He npeBuraaeT BiweBeHMa, Bcae^tcTBue ^ero 
nacoKa pacTeHHM ode;iHfleTCfl HOHaiin Kaanfl. AHaaorimHafl KapTHHa 
HadflDAaeicfl h c ^JOc^aTaww, Koiopue cnaOo noraomaioTCfl h noAaBTca 
c nacoKofi pacTeHMH, Haxo^amHxca Ha HeypaBHOBeineHHUx paciBopax. 
KaK MH yie OTMe^anH, tobothux iKaHeii ycTaHOBaeHo, 'ito npM 
BoadyayteHMH ohh Bfcwe/iflDT b HapyscHyD cpe^y hohu KaflHB ii $oc(i)aiOB 
M noraoinaoT hohh naTpaa h xnopa. Mosho npeAnoBoraib, qio HadjiD- 
Aaeuoe HaMH ycwBeHHe BujieiiHTeBbHoK $yHKaMa Kopaea no oiHomeHHD 
K Ka/iHD H $oc(|)aTaM TaKse HBAaeTca oiBeiHoa peaKuwea pacieHHfl aa 
BOsdywHHe, BHSBaHHoe cyuMapHUM AeaciBweM OAHOsaneHTHux KaiHO- 
HOB KaflHfl H aiaioHHfl, 3 to HpeAnoflo^eHHe noATBeps^aeTCfl HaumuH 
AaBBHeaniHUH onuiaMH, b KOTopux pacTeHHB noABepraan BOB^eacTBHD 
ApyrnMH pasApaiKTeflflMH CpfiSKaa cMeHa leiinepaTyp UMTaTeaBHoro 
pacTBopa, BH0C0HHe B nHiaieabHyD cMecb x;iopHCToro KaWHfl h Apy- 
rax HAOBjr 3 t 0 onaxH He tobbko noATBepAHAH, qio EopHW npa bob- 
dysfleHHH flu;teHfliOT b cpe^y Kafln2, ho h noKaaa/iH ycMfleHHe norao- 
THTeBBHOa ^yHiCaKH KOpHe0 B OTHOIUeHHH KaBBUHfl B 3T0T nepHOfl. 

TeMnepaxypHUM BOSAeaciBHAu noABepra^H kophh noACOBHeyanKa, 
BupauieHHoro npa leiinepaxypHOM pe«HMe: 21-23° ahou h i5-I6° 

HoqfcB. PacTeHHB nepeHOCMBH c nHTaxeBbHoro pacxBopa c leMnepaxy- 
poa 20° ( B 9 MacoB yipa) Ha paciBopu c leMnepaiypofi 5, 15, 

25 M 35°. 3th leunepaiypH pacTBopoB noAAepsHBaBHCb ^lanee b le- 
'leHMe Bcero onuTa. AHanns nHTaTe^bHux paciBopoB Ha coABp^aHiie 
KaJiHH H KaBbJAiaa noKaaaa caeAysniee. IIpw pesKOu HSiieHeHHH xeune- 
paiypa nKTaieabHoro. pacxBopa kophh BHAe/iHflH kqjiM h norjioxHJH 
Kajibi^HB, BcaeACTBae 'lero b nepsua qac onaia kqk b BapnaHxe c 5°, 
laK H b BapHaHxe c 35° KOHueHTpaitHH KanHH b nKTaieHtHOu paciso- 
pe yBenniiHflacb, a KOHueaxpaitHfl Ka^bUHa yiieHbniHaacb. B sapHaHie 
c 15° B nepBHii 'lac He HadaBAaflocb BHAe/ieHna KaaHH hs xopHeS, a 
B BapMaKie c 25° kophk b otq Bpeafl absb nornoTHaH HeOoflbmoe 
KOJIHHeCTBO KaKHfl CpMC.7). CfleAOBaTeabHO, npH peSKOM HBUeHeHHH 
TeMnepaiypu nHTaieabHOro pacxBopa Kax b CTopoHy noHHteHHfl (5°)? 
laK H b cTopoHy HOBHiaeHHfl (35°) KopHH BHAe/iflioT KaHHH M noraona- 
DT Kanbiina. HsMOHeaHe TeunepaiypH b npeAeaax oOimHoro KOJiedaHHH 
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MesAy AHeBHoa m HoqHoK TeunepaTypoii npa BUpauiMBaHHW pacieHwB ae 
BH3HBaeT TaKO0 peaKmiM. OAWHaKOB.aa peaKUwa pacTeHWM Ha pesicoe 
noHM«eHMe m pesKoe noBuuicHMe leMnepaTypu AoicasbiBaei HecneuMcpn^i- 
HOCTB OTBeiHoH peaKi^HM KopHeK Ha BHeoiime paa^tpaifceHHH. 

BflMHHHe XflOpHCTOrO Ka^MMA HH HOraomeHMe Ka« Hfl M KaflbllKfl 

pacieHHflMM 

HaMM onpeAe^iaaocb BraflHiie xflopHcroro KaAMaa Ha norJiomeHHe h 
B u;fe;ieHHe hohob Kaflwa h KaabitHa noAcoflHeHHUKOM^ m tpacoflbo. Ha- 
BecxHO, HTO xnopwcTH0 Ka^MMK B KOHiieHTpauMM 10“”% npeKpauiaei 
ABHKeHHe npoTonaasMu pacTHTeabHUx KJieTOK (33). CKopocib ABwiieHHfl 
npoTonnasMbi HBnaeTCfl xopoiMM noKasateneM $yHKmioHa/ii>Horo coctoa- 
HHH KAeioK, noaiowy ee H3MeHeHH8 no^[ EaHAHMeii xaopMCToro Ka^wHfl 
yKasuBaex Ha to.hto 3to Bemeciso - cwnbHuM paaApaicuTe/ib pacxw- 
TeabHHx TKanea. 

PacieHMA, BupaneHHue na nHiaieAbHoH cmbch KHona, noMemana 
Ha paCTBOpU XHOpMCTUX COJieH KaHHA H KaJIbUlMA, B3flTUX B HapHOU CO- 
HeiaHHH H oTAeJibHo; pacTBopH coAepucanH 40 mf/a Kaum h 20 ur/n 
KaflbpHfl. B 3TI! pacmopu BHOCHM XAOPHCTHH Ka^MHii B KOHHeHTpapHflX 
1 • I0“% H 0,5 •10*’% B onuie c noflconReqHHxoM h I- 10”%, 

I*IO“% H I •I0**% B onaie c iJjacoflbD. IIpoOu nmaTeAbHux paciBOpOB 
dpara B TeneHHe 10 qacoB c HHiepBaflaMw b i yac. 

HeodxoAHMo OTMexHTb, mo nojtcoHHeHHHK qepes 2-3 qaca nocflo 
nepeHeceHHfl Ha pacTBopa c xjiopHCTbiM KaAMweM noTepflji lyprop. 
^acoHb OKasaaacb b otom OTHonieHHia Ooaee ycToJiHHBoK. HeKoropaa 
noiepH lypropa ee flHcrbHUH OTMeqaaacb toabko qepea 4-5 qacoB. 
CpasHeHMe pesyflbiaTOB no nornouieHHK) hohob noflcoAHeqHHKOi! h 
( pacoHbD laK^e bhhbhao OoHbfflyio qyBCTBWTeHbHOCTb noAcoHHeqHHKa 
K XflOpHCTOMy Ka^MHO. IIOA BflMAHMeM 3TOrO BeiHeCIBa KOpHH nOACOJHe’q- 
HHKa cunbHo BUAeAflJiH KaHHS M norfloinann KaflbHwM; b pacxBope, co- 
AepicameM nepsoHaqaflbHo 40 mf/a EaMH h 20 Mr/a KaabUHH, kohugh- 
TpauHH KaaMH b leqeHwe Bcero onHia dHaa suoie mcxoahoM, a KOHReHT- 
paciMH KaabHHA ynaaa nomH ao Hyaa (pnc.IS). 3#eKT Bospacxaa c 
yBeaHqeHweM ao 3 h xaopHCToro KaAMwa. HopiiaabnuM pHXM noraomeHHB 
xaaHfl H KaabHHH He BoccTaHasaMBaacH y noACoaHeqHHKa ao Koriiia 
onHxa . 

y $acoaH 9(|)4)eKx ox 10”% xaopwcxoro K.aAMHfl daa SHaqwxeHbHO 
caadee, qeM y noAcoaHe^HHKa j cwabHoro BUfleaeHWfl KaaHH kopkhmh He 
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Ha d;iK),na;jocb. $acoHL 3Toro BapHQH-ia B oflHH qacu norjioniafla, b apy- 
rwe - BUAGjiHJia KaBHii, ho noraomeHne m Btwe^ieHiie kqmb mao c oah- 
HaicoBofl MHTeHoiiBHOCTBD, B pesyflbTaTe iiero HcxoAHaa h KOHe^Haa 
KOHHenTpauna Kaawa b pacTBope Cum OAHHaKOBUMw (pwc.ie;. KanbUHfl 
noraomaaca (paco^Bc oioro BapHaHxa, ho b sHaHmeaLHo MeHbuieH 
cxeneHW, qoM noAcoaHeqHMKOM (pHc.i6). 

CHH«:eHHe KOHiteHipauHii xaopwcxoro KaAima b iOO pas 
MSMeHHao peaKpK) ^acoaw Ha sxoi pasAparaxeBt; noraomeHMe Kaana 
ycnaHflocL, a noraoineHne icaabuMfl yMeHtumaoct no cpaBHeHMio c kohx- 
puaea, Towa kok BucoKaa wsa (10-%) OKaauBaja npoiMonoMwua 
9<p<i)eKT Cpwc..I6j. npoMeffiyioqHaa Aosa x/iopiicxoro KaAMwa 
noHTH He oicasHBaaa Aeflcxana na norao^eHne Kaana h Kaamna $acoai>B 
(nosxoMy AaHHue sioro BapwaHxa ne npHBOAaxca na pHC.16 h 16 a). 
TaKofl alIxfeKx pasHHqHux KOHueHxpauHa xHopHcioro KaAMHa ea noraome- 
HMe HOHOB $300/11,10 no/iyqeH He loabKo Ha CMecw xaopHcxax co/ie0 
Ka/IHB H Ka/Ibmia, ho h hh pacxBope OAHoro xHopncxoro Ka/iHa. npw 
KOH^eH^pa^Hn xaopMcxoro KaAMHH I0'% nornomeHHe Ka/iHfl $acoHbiD hs 
pacxBopa x/iopncioro Kama du/io ocnaOAeHo, npa IO“^M - ycaaeno 
no CpaBHeHHD C KOHipO/ieM (xnopHCXH0 Ka/IH0 OeS KaAMHfl). 

TaKMM odpasoM, onuxu o BosAeficxBHeu aa KopHesyfo cHcieMy xno- 
pncxoro Kawna noATBepwm hqe bhboa o iom, hxo npH cobHOH 
pasApaaceHHH KopHw pacreHHn BHCBoOosAaroT Ka/iH0 h nornofliaiOT Kam- I 
aHM B Ko/iHqecTBax, npeBHDiaiOAMx nor/ioiiieHHe w BHAe/ieHwe sihx hohob ^ 
npK HOpiiaAbHOM $yHKIIHOHIipOBaHHH KOpHOfi. ^ 

3epKa/ibH0cTb norAouieHHH h BUAe/ieHMH Kama h saAbuiaH kophhmh 
npH HOpJia/IbHHX yCAOBHHX nwXaHHH, yCH/ieHHe BHAe/IHXeAbHOfl $yHKHHH 
KopneB no oiHoiDeHnio k noHaM Kaam vl ^Doc$axoB noA B/iMHHeM hs- 
dnxKa OAHOBaneHTHHX icaiHOHOB, BHAeneHne Ka^n h nornomeHHe xanb- 

UHH KOPHHMH noA B/iHBHueM lenHOBOFo pasApaixeHHH M BHCOKHX KOHUBHI- 

paHHH x/iopwcioro KaAMwa - see oio nosBo/mei saotoyHxb, mo pm- 
MMqHocTB nornomaai«e« h BHAe/mxe/ibHoa AenTeAbHoexw Kopneg odyc/iOB- 
nena nepHOAMqecKHMw HSMeHeHHHMH hx ^yHKmjOHaAbHoro cocxohhhh 
(B osdysAeHHe - TopwoseHne; a qxo npn btom asAenHe "aoHHoro Haco- 
ca Hrpaex laKyc se pom, kok h b tkhbothhx xKaHHx, 

B H B 0 AH 

’^acTug ma HenpepuBHHg yqex npH ciaHHOHapHHx yc/iOBWHx Awna- 
mhkm g/HBHo/iorHqecKMx npoHeccoB noKasHBaex, hio ohh, kok npaBMo 
npoieKaiOT pHiMwqHO. Mo CMX nop B $H3no/iorHn pacieHHM Hex odAero' 
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0(5l)flCHeHMfl npMpOJlH 3TMX pWTMOB. B pesyflbTaTe CBOMX WCCfleAOBaHWH 
fleflT6Jii)H0CTii KOpHeBoJt cMCTeMU BBTopu npeA^BraBai odiuyio leopMo 
pHTUOB, OCHOBaHHyiO HB pasApaiMMociM pacieHHB. 

yciaHOBBeHa pHTMwmiocxb^ c nepno^tow b HecKonbKO ^acoB b nor- 
jioineHHM KopHBMH (JocqpaTOB (P^^), cyflb(J)aTOB ( J, a TaK«e 
HHipaioB, KaflHfl M KaflbiiHfl (noflflporpatpMMecKMM MeioAOii). Mepea 
Kai:ji;bie 2-4 ^aca ycwaeHHoe norflouiemie onpeAe/ieHHoro wona cMeHfleT- 
CB cnadHM norJiomeHHeM km BUAefleHnen ero b paciBop. Kax npaBwao, 
MaxcMuyu b noraomeHHH xa/iiifl coBna^aei bo BpeMeHM c BU^iiefleHHeM 
KaJlbltMB B paCTBOp U, HBOdOpOT, npK yCMJieHHOM nOFflOmSHHH KB/Ibltllfl 
BHjieaaeTca KaflHlS (aepKaabHuB xoa kphbhx). 

Hofla^a c[)oc4)aTOB m cyab^aiOB c nacoxoii pacTeawa HMeei cyioq- 
Hyo nepHOAH^HOCTb a, Kpoue xoro, wunyabCHyio pwTMHqHOcxb c nepHO- 
flOM 30-60 MHHyx. B noAQ'ie KaaMfl w xanbi^Ka c nacoKofi b xe^eHiie 
cyiOK HadaDAaeicB 2-3 MaKCHuywa a MHHHMyMa, npaqeM kbk MaKCMMy- 
BU) Tax H UMHHuyMU B 110^3^6 xaflMfl H xaxbUHa He coBna^aioT bo 
BpeMeHH. 

pHIMM^HOCTb B AeflTeHbHOCTM XOpHel! COXpaHfleTCil npM paSHHX 
ycxoBHBx cseTOBoro peKHwa, leMnepaiypH h nuTaHHA, ho npo^oxra- 
TeflbHOCTb nepHO^toB H ocodeHuo awnxMTyAa KoaedaHwM HSMenfliOTCB 
npa HeOJiaronpHHTHUx ycxoBUflx. HopMaxbHue no npoAonxnTejibHOCTH 
M aMiiAMiyAe pwiMU norxomeHHB n BHAeneHaa hohob xopHflMa coxpaHH- 
BTCfl Toflbxo npa onpeAexeaHHx cooTHomeHaax xoHueHTpauaa oaho- h 
;tByBaneHTHUx xaxaoHOB (rnasHbiM oopasoM xaxafl a xanbHaaj) b naxa- 
xeabHOM pacTBope. OxHOcaxe/ibHoe ysexa^eHae KOHueHipauaa oaho- 
BaaeHTHHX xaxaoHOB (xanaa a aMMOHaa) yBeaa'iaBaex awnaaxyfly 
paxMOB, ocaadnaex noraoneHae a ycaaaBaex BHAeneHae aoHOB, b lou 
qacne a oAHOsaaeHXHHX. 

PaiMaMHOCTb B 110^3^6 BOHOB c nacoxoK paoxenaB xaxse aapy- 
DiaeTCfl npa HedaaronpaaxHou coaeBOM cocxaBe naxaxexbHoro pacxBO- 
pa. npa npeodaaAaHBB oAHOBaaeHiHux KaxaoHOB pesxo ocaadaaexca 
noAana ^oc^iaTOB, xaaaa a xaabuaa c oacoxoM. 

Pesxoe HSMeHeane xeunepaxypti nHxaxexbHoro pacxBopa ox Hop- 
MaflbHoa (25°) Kax b cxopoHy noHBxeHaa (5°), lax a noBHUieHaa 
(35°^, BHSbiBaex ycaseHHoe BHAeaenae xopHaiia xaaaa a noraomeHae 
Kaabuaa* Eiae doaee pesKO axo fiBaenae odHapysaeaeicfl npa AeficTBaa 
caabHUx pasApa^saxeaeK (xaopacxHtt xaAuaK). 

OdpaxHue oiHomeHafl b noraomeHaa a BbiAeaeHaa xophhmb xaaaa 
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H Ka/ibUMfl KaK npH Hopua^itHUx ycflOBMflx, TOK M npw cwAbHux pas^tpa- 
HMeioT doflbinoe cxoacxbo c ABJieHiieM "HOHHoro nacoca" b kh- 

BOTHblX TKaHHX. 

PHTMHqecKHe HSUGHeHHH $H3MOflorimecKHX npoueccoB y pacieHMli 
B CTaiiMOHapHfcJX yCBOBHBX COSAaiOTCi!, KaK M y KHBOTHHX, nepHOJtliqe- 
CKHMH KSMeHeHMBMH $yHKLlHOHa ^IbHOFO COCTOflHHB HX TKaHe0 M OpraHOB. 

B/iaroAapfl pe^paKTepnoMy nepHO^y, bo spewB Koioporo TKaHM h opra- 
Hu pacTeHMH He cnocodHu peanapoBaib hb pasflpaEeHHfl, nepwo^lLi mx 
B oaoyifleHHfl saKOHOMepHO ciieHaioTCfl HepMOAaMH TOpMoaceHiifl. BcneA- 
CTBMe 3Toro flance npw nocTOHHHUx ycflOBWflx cpeAU h HenpeptisHO seii- 
cTByioineM pasApaiHTeJie ^MSHonorwHecKHa npouecc Ae/iHicfl Ha pHA 
cneAyiomHX Apyr aa ApyroM HMnyAbcoB. Oicto^ta - yepe^OBaHMe norao- 
lueHHH H BUfiejieHM HOHOB KopHflMw, nyAbcauMB B noAaqe mohob c na- 
coKOii, npoTHBono/ioacHocTb MSMeHetiKti b norflouieHMM a BHAenenm Ka- 
AMB h Ka/ibi^Hfl, CoAbiuafl OTAaya Ka;iwB h cBBSUBaHiae KaBbUHa npH 
CHBbHOM pasApanceHHH (nepefloadywHiiM;. 
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Hacb! cymoK 


Pkc.I. nor;ioiq6Hiie h MeneHux ^oc^axoB 

(|>aC0flBD, BHpaiUeHBOg Ha KOpOXKOlu H 
AHe. Ha ocH op^aHai - KOflwqecxBa P2%» 

norfloiqeuHoti bbh BU^e^aHHoS sa 2~MacoBBie 
npoMeHcyiKM. I a 2 - pacxeHHfl ocBemanHCb c 
6 AO 18 aacoB ; 3 a 4 - pacxeHBH ocBeuiaiiacB 
c 6 AO 22 qacoB. AHaaas npa xex xe pexH- 
uax ocBeiiteuaa. 
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Phc. 2, norflomeHHe h Bu^ejieHwe Me^eHHx $oc$aTOB noAcoji- 
He'iHMKOM, BupameHHOM Ha I2-'iac0B0M M KenpepbiB- 
HOM ocBemeHHH. Ha ocm opAHHax - KonimecTBa 
^2*^5 > nor«oineHHO0 mah BtiAeAeHHoa sa E-’qacoBue 

npoMejfiyxKH. I - pacieHHfl ocBeuiaaMCB c 7 ao 19 ^ 30 . 
2 - HenpepuBHoe ocBemeHne. AHaaiis npw Tex xe 
pexKMax ocBemeHHfl. 
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Vacb! cymoK 


Fkc*3. IIorAouieHiie h fiu;;e/ieuiiie ue^eHUx ^oc^axos (jpacoji&io, 
BUpaifieHHoa npH cMSHe cseia h xeMHOiu yepes 6 ya- 
COB (A) n Mepes 12 ^acoB (Bj. Ha och opAHHax - 
HSMeHeHHfl aKXHBHOcii! nuxaiejibHoro pacxBopa qepes 
KasflHe 2 ^aca. i h 2 - pacTemifl ocBeuiaflucb c 6 
AO 12 H c 18 AO 24 ^acOB ; 3 w 4 - pacxeHHfl oc- 
BenaaHCL c 0 ao 12 ^acoB. AnanHS npH HenpepuB- 
HOlj OCBeUieHHH. 
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Hacbt cymoH 


Phc. 4. nornomeHwe h suAeneuHe Me^eHUx (|)OC(i)aTOB h cyjiB- 
(taioB iaco/ibw. Ha och op;;HHaT - H3MeHeHHfl bkimb- 
HOCTH nwTaTOiibHoro pacTBopa <iepe3 Kax^uK uac. 

I - nornoineHHe h BUfleneHMe $oc$aTOB h 2 - norao- 
HeHwe w BUAeaeHna cyflb(|)aTOB oahwm pacieHiieM; 

3 - noraomeHne w BHfleneHHe i|)OC(i)aTOB m 4 - norao- 
meHue H flU^^eaeHHe cyabiJaTOB ApyruM pacTeHHeM. 


Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130006-1 






Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30006-1 


•HHV’qifBsr - z ^ ijHirra - i •oijfjp.api 
-odn ansooBh bs XRHHaifaVRa nifu XHHHaliioif jou ‘ifHhaKBH h BwifBH BeioahniroJi 
-IBHHffdO HOO BH ’PlODIHHhaHUOOVOU KHhqLfBJI H KMI/BX aHHai/aVHB H ailHateOUJOU 'g’OMJ 




DUJOCV Ji^ 
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c k <6 <8 eo K 24 i 4 6 i 10 

Hacb! cymoK 


Phc. 6. llorflomeHHe h BUflen.eHMe HWipaTOB noflcoAHe'iHMKOM. 
Ha ocw opAHHai - KOJiH^ecTsa asoia, norfloineHHO- 
ro nan BtiAeaeHHoro sa ^acoBue npoMeiyiKw. 

I M 2 - napaaaeflbHue pacTeawfl. 





K uCa 
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a a n 15 K n is w io tt 22 vaat 


ei3iiaai7 18 azo 21 zzyaai 


PwCt?. norflomeHHe h BUfleaeiiHe Ka/infl h Kaflbi^wji no;;cofl- 
He'iHHKOM npH pasjiHUHoB Tsunepaiype nMiaTaaBHoS 
CMecH (b Mr 3a I qac) I - 5-100 ; ll - 15-18° : 

111 - 25 M IV - 350 ; i - KaflH0, i-Ka/ibiiHa 
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H!)ui/uun 
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kiO- 



Vffcw cymoK 


Phc.8. Cyio^Hbig pHTM BHAe/ieHne weqeHux ^ocipaTos c nacoKOfl 
(J)aco;iH (i) H Me'ieHHx cynB^aiOB c nacoKOS noAcoAHeq- 
HHKa (2;. Ha ocm opAMHai - aKiHSHOciH na^’ORU b 
H iin/MMH, coOpaHHOii 3a i qac. 
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UHnJmH HQ 0.2 M/I pacmOopa 
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- 28 - 



Piic,10.nor;iomeHiie w su^e/ieHMe MeqeHHx $oc(JiaxoB ^lacoflbio hs 

nMTaTeflbHUX paCIBOpOB C paSHHM KaiHOHHbiU COCiaBOM, 
ha OCM OpAMHaX - H3MeHeHHa aKTHBHOCTH EIHTaTeflbHHX 
pacTBopoB sa qacoBue npouencyiKw. 1 - b pacTsope 
Kaana h aMMOHHK; 2 - b pacTBope KajibitHH h aMM 0 Hn 2 ; 
3 - cMecL KHona CKomponb). ’ 





Umh/muh 
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ilUUU 

Hacb! cymoK 


Juc.II.CyToqHua pHTM BUAefleHMfl Me^eHUx $oc$aTOB c naco- 
KO0 no^co/iHe’JHMKa npw pasHow KaiMOHHOM cocTase 
nUTaTeflbHHX paCIBOpOB. Ha OCH OpAHHaT- aKTHBHO- 
CTU nacoKH, codpauHoa aa I qac. -1-5 onuiHue sa- 
paaHTH, 6 - KOHTpOflB, OTHOllleHHe Oj^HOBaaeHTHHX 
xaTKOHOB K ABVBaneHTHUM B paciBopax: i -oc>; 

2 - 8,0; 3- 2,6; 4- 1,25 ; 5- 0,8 h 6- 0,74. 
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^mh/auh 
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11 17 Pt 15 m 


i1 22 25 2^ 1 2 


^QCbi cymoK 




S 9 10 a i2 /3 Ilf is 




PMC.i 2 .CyT 0 'iHti 2 PHIM BUAefleHHfl MeqeHHx AocdiaTOB c nacoKow ar 
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/3 n 15 i6 / 7 ' 18 19 20 21 22 23 2^ 1 2 3 4 

Yacb/ cymoK 


5 6 7 8 9 10 11 12 


mmmm 


3 14 15 16 17 IS 19 20 21 22 232^123 


vacb/ cymoK 


y 10 11 12 


PMc.i 3 .Bbme;ieHHe KaflMfl c nacoKoa (|)acoflH (I) m noiicofl- 
HemiMKa (ll^ npM pasHOM KaTnoHHOJi cocxasa nMia- 

op^tHHai - KOflHqecTBa 

flUMnnwH 3 a i qac. I-KaJIHH H 

^ aMMOHHM, 3-Ka;ii)miid 
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■HHniB 


mm 


5 16 17 18 19 20 if il 

Hacb! cymoK 


10 11 12 1 


earn 




WBomBssm 


3 1 ^ 15 16 17 18 19 S 


22 23 24 


70061 cymoK 


FHc.I 4 .^ejeHHe KaflBmifl c nacoKofi (jacona Cl) a no^tcoa- 
HeqHMKa (Ilj npa paanoM KaiHOHHOM cociaBe nma- 
leabHux pacTflopoB. Ha oca opAHHaT- KOflHqecTsa 
Ka;iB4wfl B nacoKe, BHiefleHHoS sa I 4ac. i -’s 

nuunSSS® KaBMii H aMMOHM0, 2 - KaflHii, KaflBUHa H 
aMMOHna, 3 - KajiBiiwS h aMMOHiiK, 
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Piic.io.B/iwflHMe xflopHCToro KaAMHfl.Ha no- 
r^ouieHne h BbiAe/ieHtie Kama h EaflB 
mifl nOflCOEHeqHHKOM (.03 CMeCH 
paCTBOpOB X/IOpHCTUX 00/160 Ka/lWfl 

H Ka/iBmjfl^. coAep- 

icaHHe Kama b pacTBOpe b mf/ji; 

coflepEaHHe Ka/ibUHB b paci- 

Bope B Mr/ /I ; 4. - x/iopMCTU0 kba- 

MH0 H^2 - XflOpHCTbI0 Kaji- 

MK0 0,5 iO-3M 
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PHc.IS.BnwflHMe xflOpHCToro KaAMMfl na nor/ioiiieHHe 
H BU^eneHMe KaMfl m Kajibmifl ^acoflbio (n3 
CMecM pacTBopoB xjiopHCTux coneii Kaflua 

H KanbUMflj. cojtep^caHne Ka- 

JiMB B pacTBope B Mr//i; coAepianne 

KajibUHfl B pacTBope b Mr/a ; i - Oes xao-« 
pWCTOrO Ka^MHA, 2-XflOpMCTLia KaAMH0 

IO“^M m 3- xaopwcTaK kbamhK 
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PMC.ISa.BflMflHue xaopKcroro KajpwH Ha norflome- 
HHe KaflHfl vijacoflbio h 3 pacxaopa x/iopwcxo- 
ro KaflHfl. CoflepucaHMe Kanwa b pacTuope 
B Mr/ji: I - de3 xflopHcioro KaAMwa, 

2 - xBopwcThiM KaAMH?* 'IO-"^M H 3 -xao- 

pHCTHM KaiMH0 iQ-'^M 




